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^i^-i: W o V ^ ^ ^171- 7flA]S]o^ oluf. o]Ei^: ^ofl rcfs.^, o]e^ 

-i- ^«>7l ^ofl H|-e^ j ^efl°]v)H i^-Sjjl, 7>^^^1 d]olE^^ 

M ^ 7}^s]^ L7fl^ «-^c^ Aifff JH^SI 37H tfl-g-sHf. 

^(NHl ^ ^1 ^ ^^Kr ^£r, ^r^^l ^71 a]1-#^ ^(L)^- ^>7l 

(N)# «g^*>Jl, #7} S.$}<$^°\]*] tiK^o^ ^#1;^ ^(Nis=N-D* ^*Hr ^ 

(Nis=N-L) ^] «1^-a| 71 Jl, a 0 >71 tiV^-sl ^-irl-o] A> 7 j Jfjroj Aj-i-s-ofl aj- 

SJ3<H ^=]*r ^71 ^(N)S] 4^^- £^tf. 

£ 6 
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{FLEXIBLE DATA RATE MATCHING METHOD AND APPARATUS USING SYMBOL INSERTION FOR DATA 
COMMUNICATION SYSTEMS} 



5L l^r Jl^^ 3H^^^§: ^ J£A]*fe £^ . 

£ 3^r IS-2000 *>°<HM *lH*Kr ^4 ^ ^tl: 7>^^ ^o]e^^# 

^i^(FDRT) ^-^1^ JE^. 

3£. 4^ ^-g-Slfe 7}^ dl^B^^ ^^(FDRT) 5.^1 

5E. 5a tfl*l £ 5cfe ^H°fl c4e} ;£ 3 6fl £a]^ FDRT -M-<M #^5] 

5. 6^r 1^111 t>W tfM^^-i; ^i^(FDRT) ^£)J:-§- 

£ 7^r ^ ^Al^ofl 4^ 7}^ cflolEi^i^^- ^(FDRT) ^ o. 
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<8> 



Network), t^l^ -Sl-eKDigi tal cellular) , ^ ^SL^OT-f^ #(W-CDMA: 

Wide band Code Division Multiple Access) — H3, UMTSCUniversal Mobile 
Telecommunications System), IMT( Internat ional Mobile Telecommunicat ions)-2000 — 
W ^ ^ -f-^]^<M ^^sj- wJ-^-^Sfe ^S. ^Ir^Mi ^-S. 
(convolut ional code)^- & < U : ^3L7)7} ^^^-S. ^>-§-5]$i^. °lEl*r 

<10> ^3*} « ^lE^^if- ^E^U] 3.7lSf ^ *V ^5}- ^1" 

= 2*1^ ^e^^ 3.71^- ^ ^-^5}- 7>^1^ Seil-y-l- <3^*H ^Ej^ty 

7>^ ^l^lE^^# ^^(Flexible Data Rate Transmission: 6 1^> 'FDRT'Ef 4) 

<H> £ l£- ^E^tt} 3.7} 9\ -E-^fV JfJliE}- 4] 1;^ lEfJf ^ £}<*| o] 

E^^H^ «17>^^(^^ 51^) t-lM El ^ ^(Non Flexible Data Rate 



<9> 



^ti>a] 0.5. 3^*1^, ^f^iL^-iWlSDN: Intergrated Service Digital 
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Transmission)^ ixf^- ^ ^B^W^ J£^l i^t}. 
<12> £ 1# , «17>^^ dH^^I: *i^(Non FDRT) ^^HH^ *1)\§S] 

^^-irol ^ ^ ^lE-i^t^ (channel interleaver) 100<>ll 5] ^ ^ ^efl^ 

# ^l:(Coded symbol)^ ^r9l L^r %H V ^l^el^ 37} N4 ^ ^7l# 7Hi 

H^r 0 ^. ^, IS-2000^1^1 *}-§-s)^ RC (Radio configuration) IS^OOO^l^ RC1, 
RC2, RC3, RC4, RC5, RC6, RC7, RC8, RC9 f^f^l ^^fl^-g; ^}^}JL <&o_ 

ttj-^i ^I^tt °H HH^ ellojEuj-oi #4^5. 

<13> HBJM- FDRT1- A}-g-^ ^-f^lfe 3E 3<*fl ^ Sl^s}^ 10(H 

^^5]^ JfjLS}- Aj^o] + 7 } ^ <&B\Z]V] 100^ ^7|-^5. N°_S ^^VM" -^JlS)- 

^1: = «fl«y iflsq JfJ:^ ai^-o) o^^^oIb}- efloje Rs oj) nj-aH s ^o]§ t^o] 

<14> £ 2fe «17>^^ 31 ^B^^ ^^(Non FDRT) ^^Hl 

<is> ^-71 j£ 21- #5^1) ^(Physical channel H RC3^1 dM^I 

(Data Rate)=19.2kbps5- ^ £) & i=f Jl 7HJ* r 1 £, o]ufl *fl ^ <?1e^^ 100^1 37} N^r 
1536°] ^cj-. nv<a 31 °1 El 1- 31o]e1 xl^^- 20kbps5. ^^j-JlT.} , u}7} 

£H c-Ho]e^^# ^ #^^°r ^H-^Rr ^-f 38.4kbps5- #^=2:*|S. 

71^1 ^-ji}- ^r^7l7|- ^7] ^(Negotiation)^ 6 !)*! ^t^. sflM^r 1 ^ 20kbps ^.t)- 
?A^^r°} 38.4kbps^l7l ttl)^-o]uf. 
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<16> tcj-ef-A] *fl^ 100^1 3.71^ N=3072(=2*1536)^ 2«fl ^-7\Qt\ . ^fJL7l 

(Channel encoder )( 5*1 ^)6fl ^5]-=. ^ ^ t-fl o] ^ 20kbps x 

20msec o]si\^\ ^ofl i^sq^ w] ^Tjofl^ ^ ^ e|(Nu1 1 data)7} ^ ^l^(layer) 
°fl ^ 2:^*1 4. N^-M *fl^ 371 (38.4-20)/38.4 = 47.92% 

7} ^ dH^lS. ^c^^ji ^^^uf. ^a} Ai^-oflui^ Es^f^H^ 47.92%^! <*fl 

H^]7f ^JL I" ^ ^l^ ^ ^5]^ ^fl «17V^^ 

cflolEl^-i: «o^^ ^S^H^ 1-51 (Physical layer °1 ^ ^ 31 °1^ 

•& ^ 5fe «o^°l ^7l m^o]uf. ^ ^ t-HojE^l- ^(repetition)^ 

A}-g-<5l-B}jL ns. ^*fl ^1- ^(symbol combining)# ^ ^ 5^ 

£4. IE?}- ^i^oll *fl«i tfsjELS o]s. Aj-o^ Tfl^ofl/.-l 

A l ^^^j) 0 ) tlr^f. 

<i7> ^15. ^ ^ J: 7] (Channel decoder)!- ^■s}7) oje^ °\)\j7,) ^-^o] o]^. 

c^7^o> ^ ^.^7] ol^io]]^ ^-Jrs} ^(Information symbol)^ 7}x}51 

Ll/L2£] ^ 7)1 ^5l*>7fl slJELS ^^7fl<d &t±. 

<18> o]e^ til 7}^ ^wJ-Alo] ^<y}-J7 ^-g- 7H^1*>J17> 

Sfe 3i°l <#7] FDRT^olcf. ^^Jls}- ^f-g-^r^r a]^^ nff^^j-Ai ^ 

^f^ti^^HH ^ ^-^S}- ^(Channel coding scheme)^ tlME] ^iL#^# ^ 
olJi Al^eflsl 7B^^l-7l ^^^1 <^o] ^-7] FDRT«o v ^Hl ^rtb <2^7l- 

%^1 ^l^sq^l 91^. ^l&itr FDRT^^l €^^Br A}-g-*>fe ^fl^JM- ^-s. 
-id^lr-^f Ji iE^r ^Llr-f^ Jl# *r-g-«r^ ^^J: (Concatenated code)^ 3? 
aflSHM #^^r ^1 ^le^l ^ ^ ^-ir 3-°.JL 3GPP(3rd 



^ 1020000039070 2001/7/ 
Generation Project Partnership 2) IS-2000^ ^f*} ^EHH^Air inter face HH iL 

^ t}^^^ ^ ^B^N^^H *fl^ ^JlSj- W o V ^ CflojEi #^Jl^ 

<i9> ^3g, ^-i-^-^i Jfji ££fe ^^-^^l ^}-g-5]^ 7}^s] FDRT « 0 V ^4, IS-2000 

*>°<HH *IWr^ FDRT q-g-^ 7^o_ ^.^i^^- 7 }^. 

<20> ^fl, _« jr ^ ^^JHM^l A>.g-sl^ FDRT^^- -^-JljH^ «- 

o^JfEi 7]-^-^ ^-^tt ^(Uniform puncturing) ^^8: ^Ufl 
IS-2000^ ^-foflfe ^ 7HH 7l^<*l F DRT^ 

^- t^M] 2j-g-^ ^^.7> 5^4. 
<2i>#^, 7)^9] IS-2000^ FDRT^^ ^-^MItt MM 7l^-^o.^. FDRT# 

tiV^- ^-ai (Repetition Scheme) #^r*r°3 €^-^fl^i (puncturing pattern)^! 3.7]) 

^ ^-foflS. FDRT^-8: 3H*Mfe: ^M^HH Jf^^ oil 

^ 7>^-^ ^^^r ^(Uniform repetitions^ ^]~M 0 > tr4. ^IM" ^7fl^ 
IS-2000^1 FDRT^S] ^-f ojfif ^ 7}^ o] ^^5]^ 7l^£] FDRT^-i: 

tj-S-Tfl ^-g-^- ^IL7> <&^. 
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£r HM^ ^Ul^o^ ^JjM* JjLJr i£i=. ^^^.Jr 

^ ^ *H^<4I 5A4. 

A^o^ ZL^Jl ^ 3:71^ ^^f"^^ ^^1 ^<£*}A] 

^*Kr 7>^d)o]E^ ^ ^ ^ oil}. 

oie^ s-^^ ^ § ]. 7l ^o\) u±^ y ^q-s] ^efloj^oii s^-su, 

7>^^ol U-DolEi^^ofl 7>^5]^ L7flfi1 ^-Jiol Jl^^ol olEiEltH 371 

ofl ^1: *r(N)4| 3^*1** #**Hf ^H^l #7l ^-S^ ^fffil 

(L)q- ^-71 ^ ^(N)# ^^I-ji, ^>7l H^l^ifl^>H <3HM<H^ ^ 
(Nis=N-L)l- H^Rr ^M*h -8-71 iEell^q Jl<H >8M-#*IM ^H^M 

^"71 7J^^ ^##^1 ^(Nis=N"L) ^^1 ^A^Jl, Aj- 7 | ti>^-5l ^^^Ol 

-s-71 -^j^ >g«*>n #<$^6) ^ei^ ^-7i ^ ^(n)si >a«-i- #^*r=- 43 -a- 



°1*} £ ^3 ^Hl^l ^Mltb ^^ol £^#^r %>2:*>^ ^ 
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<26> .g. ^-^)^0_S. <&A\*\ IS-2000 *}°<HH *)H*Rr W>^- 

(repetition) ^ ^^(punctur ingH ^ ^ FDRT ^-i: ii^M^. ^4. 

<27> £ 3t ^-3:^^ , IS-2000 *>°<HH *lH*Hf- ^ ^ ^ FDRT 7} 

^<LS- FDRT 1-^- 210^1 °^S]^ 4]f2] H *]-s\<^ ^91 N°l 

3.7^x4 ^ a]^- aj-^-CSymbol Repetition) 43 ^ ^^l 1 ^. 41 1- ^(symbol 

puncturing) 2147} ^}-g-£]*l 7]^ £.3. M«fl£| ^(repetition) 2127} 
4M ^1- ^ 2147} 3°]t}. 

(LM-N)7fl5] >M-§-«H=- FDRT« 0 v ^4^r ^ , L7fl^ ^ 

Ir^Ei (N-L)7fl^ ^M-i- -$HKinsertion)*H ^f^AS N7fl£] #3*Hr 
AflS.^- FDRT«o v ^^r *lH*h=h °l^r ^ FDRT ^ofl n}€- 

<29> ^-7] ^ 4# #35:^, (Encoder) 200£- ^(Source Information)^: 

^JlsHs}ji, L7j\2) ^£.0] ^^^4- #^*Vi}. 14s. FDRT ^ 230-^r ^ ^ 

^1 ^*fl ^"71 L7fl^ (N-L)7fl^ 43«^ ^«a*H. N7fls1 ^1:# 

#^^f. ^E^tf] (Inter leaver) 220-£- ^7] FDRT -#^7] 230°_^fEi # 

th}. ^T°l 4 1-711 *)H^Hr ^-S^-o.^ 51 3^ iEAjsl w}s>} 
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Mtifl ti>^-(M times Symbol repetition)^- ^1ES *flJjL #^1M: ^ 

<30> uj-sq- ^o] .M. ^6\) tcj-3. FDRT Ir^gr L7fl^ ^^^^ 

^B^til £171 N^l ^"71 L7fl^ ^^6]) (N-L)7fl^ 431:1-1: 

^ ^tlr^-. FDRT (Symbol insertion) 1:^M1 ^r^fe ^^l^^l 

^ 4^W". 

<3i> ^tgofl nq-s. ^-ji^^-g- ^Ml ^*Rr ^^HH f5)sH y >S 

(n-l)^^i -aw- L"7ii^ 4]« a>oh 4^Kr ^-a- ^-e-tr^f. «hs ^i 

o)B] EflolE 7 > 17kbps °1jI, ^31^ ^o]7l- 20msec°lJL, ^Jl-§: R=1/4<^H , ^^L*} 
*ffe *fl^ ^H^l eflo]E 7 > 19.2kbps^ 7>^*>^, #7l FDRT -t^j- 230^r [(19.2-17) 
>20 >4] ^1## L7flSl A>ol A>olofl ^-^ §>7ll o lrtfl ^sq. ^-ol 5) 

3^ FDRT ^-i- ^f^HH JjLjr^ <^ 

, 71 FDRT 1:^- 230£- is}^ ^l^x^HH 7>#^ ^H^Tll 4J1" 4**3 (Uniform Symbol 
Insertion) ^sl# *S^H°> Sl^e}*! 3.71 N4 ^-S^i 4] 1:^1 ^ L°] 

4]!-^ ^M- ^sqji, oiofl ' nq-e^ f>}7}°] <5. 2>°fl ^ FDRT ^ej 

# ^ ^jze^ofl ^^.^ srer^^l-(parameters)7} ^#3.2.3. ^ 

2fl€(^^ 431: ^ 2fl€)°l 3Mx}. c^H^, zl51 ji 15}7HH *4J1: 4^'2f • 

^ till-^ o]nl^ ^-^r^r A^ofl .0.0]^- ^ij.71- fltf. 
<32> ^fil 4^HH n}^ FDRT ^Sl o^s}^ ^<s}7Hl <£x\*) 1^<*JM *\ 
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<33> [ £ 1] 



Parameters 


^ 3\ 


Nis=N-L 




L 


FDRTl-^Hl ^-Slo] ^ 


N 


FDRTl-^MH 411-^ ^ 


Eacc 


(N-L)^ &o]2. ^€ &4 3Lx}*!\ & 


(la, lb) 


= ^«3iflofl^ ^-g- HV^^ a]^^ «h= 
Ib^ 1 <Ib <Ia°] ^ 



<34> [S. 2] 



Eacc= Ib*L 
m=l 

do whi le mL 

Eacc=Eacc-Ia*Ni s ; 
do whi le Eacc ^0 

repeat mth symbol 
Eacc=Eacc+Ia*L 
end do 
m=m+l 

end do 



<35> <K 2 >~ ¥r n).s. FDRT ol^^o, q-Efi^i- , oj 

JIS^^H 'repeat mth symbol'-^ m^i^fl ^^Kf^ 7 Aik m 

Aj^ofl cfltV Eacc <091 ^-f^l 'do while loop'°lH 31 ^NH ^^H, 

Eacc > 0°1 € #7l ^ZL2l#^ ^ m=L7 r *l 'while 

loop'71- ^«t£, %■ N7fl^] ^-7] N7fl^ 4] 1-1;^ FDRT l-^-^l L7fl<q 

^Ml^ ^ °1 ^Jl<H ^#<i (N-L)7flSl ^<yf-o_:5L*) ^5} 

^ ^l-M^. A o v 7l <5. 2>ofl ^^^1 FDRT ^^^^ ^€ .£ 64 
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<36> ^ f >£ 7 ] <& 2><^ M-B^-Vi: V}9\- <£jI5^c>j] ttj-g. ^ o. olojoj M^( £H^- 

^)4r *r-8-3fe VDRTCVariable Data Rate Transmission)^ ^-f c%s_ ^-^*>7ll *r-8-^ 
^ SZ^: ^^14, £E*V ^ o_ W-Jr^ "^"M W 4i^*Hr «<J-*HJE1S, £ 

^ ^€ ^4 ^Itl: FDRT «<HHH ^ ^ ^-^l ^ 

ofl cq^ ^afls)^- <£^<?i ^(consecutive puncturing)^ ^tflS & 

<37> Aj- 7 j ^<i| ^JaHH rrf^ FDRT ^Jl^^S] ^-g- c^s-g- ^t^. *j-7H]^ 

CASE 1)£- M=l«?l ^ ^-f °1 JI, CASE 2)^ M=1,3<?1 ^-t-°1 jI, CASE 3) 

^ M=3, ^ 3*1^ tij-^-O] A>-g-^^ 7J z]-zj- q-Hf^. c^o] ^-g- afl^-ofl &<H*1 
i^q-^Eif; (Ia,Ib)=(2,l)°l ^r-g-^ 7}^trcK 



<38> CASE 1) 

<39> j*-^ ^-M-^ ^ L=5, #^ ^ N=52}JL 7}^}^, ^-^(ti>^-)€ 

^1:1:^ t Nis=N-L=5-5=0^»l ^tf. 0 7flq Aj^-g; ^-f , ^ -2-^- 

m=l,2,3,4,5<*fl aJr^K^) cl, c2, c3, c4, c55- ^-f , ^ 

^-£#3 $1*1 7> &-g-(No Repetition)^: iL^^Jl 5^. ^-^ ^ sfl 

€ cl, c2, c3, c4, c5«5fl tfl-g-Sj-^ <g ^ ^-^^ N=57fl<3] a]^^) #^^q. 



<40> 
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[H 3] 





m=l 


m =2 


m =3 


m =4 


m =5 


Eacc=Eacc~Ia*Ni s 
(Eacc=5) 


+5 


+5 


+5 


+5 


+5 


Eacc=Eacc+Ia*L 


NA 


NA 


NA 


NA 


NA 


Repet it ion 


No 


No 


No 


No 


No 


a>^. 3j]^ 


cl 


c2 


c3 


c4 


c5 



<41> CASE 2) 

<42> Jfjrc^ A] wo) ^ L=5> ^ ^ ^.-o) ^ N=8 ojef-ji 7]-^€r]-Tg 5 ^(ti}^) 

€ 43 -M"^ ^ Nis=N-L=8-5=3^1^. °l^r 57fl£] -^-J*^ ^#1-^ A}o]ofl 37 flo} Ai-g-s-^ 

m=l, 2,3,4,5*^1 tfl^H 43^ ^(^) ^fl^H cl,cl, c2, c3,c3, c4, c5,c55. 

iL^^^ SW. #71 4] 1- ti}^- cl.cl, c2, c3,c3, c4, c5,c5°fl tfl 

-§-*H ^JL^ ^-irl^l ^ ^^U, ^ N=87fls] ^##0] 

<43> [S. 4] 







m=2 


m=3 


m=4 


m=5 


Eacc=Eacc-Ia*Nis 


-1 


3 


-3 


1 


-5 


(Eacc=5) 












Eacc=Eacc+Ia*L 


9 


3 


7 


1 


5 


Repetition 


Repetition 


|Repetition 




Repet it ion 


Al-i- y>a. 2))^ 


cl.cl 


c2 


c3,c3 


c4 


c5,c5 



<44> CASE 3) 

< 45 > oj^ ^-as-o] ^ L=5j ^ ^ N=155l-Ji 7HJ*}^, ^(^^ 
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^-M:^ ^ Nis=N-L=15-5=l(Hi=K o]^ 57 fl^ ^-s.o] ^^^9] A}o]d\] i 0 7fl^ 

m=l,2,3,4,5°fl tfl^H ^m. T£m#<£) sfl^o] c l,cl,cl, c2,c2,c2, c3,c3,c3, 
04,04,04, c5,c5,c5^ ^5]^ ^-f # J±cr|^ji oi^. nj-sf^ #7] 431- ^ 
cl,cl,cl, c2,c2,c2, C 3,c3,c3, c4,c4,c4, c5,c5,c5<Hl ifl-§-*H ^l^l 
tiV^- ti>^ I57fl^l 431-#°1 

<46> [S. 5] 



1 m=l 


m=2 | m=3 | m=4 | m=5 


Eacc=Eacc-Ia*Nis 
(Eacc=5) 


-15 


-15 


-15 


-15 


-15 


Eacc=Eacc+Ia*L | -5, +5 


-5, +5 | -5, +5 | -5, +5 | -5, +5 


Repetition (Repetition 


Repetition |Repetition [Repetition [Repetition 


>a-& «>^- | cl.cl.cl 


c2,c2,c2 j C 3,c3,c3 j c4,c4,c4 j c5,c5,c5 



^-71 <£. 5>°1H 5, +5^ 'do While Eacc <0'^ o^-eKI Nested while loop 

# EaccM ^s[o]t^. nj-ej.^ Nested while loop7> ^s]^ 431^1 



^#1L> 3-§- ^#^1 (Ia.Ib)^ (2,1)?] ^o_JL 7]-^^^cf. 

°l&1?r (Ia, lb) sf^-^E^ A}-%rT5}±r ^ ^ ^-JL(ECC: Error Correction 

Code)^ ^HHl ^h}a-1 ufj^j 43 3 ^ - £ 014. 14^ ^ ^ofl^fe- o)^ (ia, 

lb) Sj-eHlE^ ^o\) 7fl*V# ^1 A>-g-*>^ «-Jro{| tcj-e)-^ 7 | 

^151^- ^ A>^ofl ^<^Ha) ^tf. (Ia, lb) 4^1^ ^ 
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<^r^M D^l^i Initial offset_m ?b S^<M^ ^-s.o] ^^-0^ ufl ^ ti>^- 

<49> l] 

Initial offset m =|~Ib*L / Ia*Nisl= r(Ib/Ia)*(L/Nis)1 

<so> i>-g: tisf^ , (la, lb) sj-eHI^-I- Si^^^-S.^ H£| 6 ^i 

*i ^7lcHl w>^-^ a]^.^ o^^- (L/Nis)^ ^^HH ^ 

<5i> afl-i- ^-°], Ib7> ^JjL initial offset_m^r Ia7> ^7}«K^ #^]-JEL5. , 3} 

M ^l:^ 3*1^ = efl«3ifl£] 9Vo. s o]^^. o)z$ i a7 } lb*Nis/L ^ 

H7iM- Initial 0ffset_m^r l°lH.S, ^^k°] ^^4. Ib -^^MeI 

^ Ia^ *J-*fl Initial 0ffset_m^- S^Rr Ia7> ^^ig a o > 7 ) Ib ^e^E^ 

^ 1 <Ib <Ia^ *33HH ^ 7>^lcf. Ia7> T^o. i b ^-ol ^7}^^- 

Initial 0ffset_m^r ^7}~&}51, Ib7> #^^^r^- Initial 0ffset_m^l . n)- 

e^i Ib^ w}^- 3*1# $14. 

<52> s. 6^r ^Aloflofl rcf^ FDRT ^3 S#^r S^u}-. oj 

^5} ^W^l 9X°]*\ FDRT ^-Jl^ ^#0} ^ L, FDRT 

Ir^HH #33Sr ^Jlrlr^ ^ N, (la, Ib) ^^)B\7} ^o]%^5L 7HR>4. o]6)) 
e). ^-og ( tiV^ ) ^ ai^s.^ ^ Nis=(N-LH ^^slTfl ^tf. ^ ^io] 

^ L^r £ 4^1 ^-3171 200^-S.^- FDRT ^ 230AS. ^]7}5]^ ^-^^ ^31:# 
£l ^r^l^l, ^7l #^ N^r FDRT 1-^- 230°-^^ #^:eH tNE]i*| 220^- 

5. ^7>S]^ ^##^1 *r°l^-. #7] N-c- ^"71 °lEl^tH 220^ 3.7} o]] ^ Aj^-oj ^o] 
4. t> S^^M i^-S]^ L7fl^ ^-3L°] ^1;^^ 7}^*]o] E^ Itj-e}- 7}^ 
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€ ^ 91^., 3.7)6]) tft&Z}^ ^J-g- ^(N)^ JI^JL^. ^ti^M. ^Hl, 

#7l £ 6* , 601^7HH^- # 7 ] Ib^f L ^ ^sfo] Eacc 

3,7151- ^-^-i: ^^4. ^71 Eacc #^tb ^ ^°1 (N-L) zj<>l5. 

^ «l:5l*iH ^.^o] &o|t}. 602^-^oHa-]^ ^sj JjLj^ 

$&<t\ o^ ]# q-Efi^^ m^l ^ is. *13^=K 603^?fl<H|>H^ #7l ^o] <g ^ * 
M 43 ^ LJ±4 ^7]i4 <*)Jf^ ^^4. ^71 m^l *3.o] ^ 

l-M ^ UH} ^4 ^ ^5=1^ ^-f, 604^3HH^ 601#7lHH 

^*fl*l Eacc 3HH (la >Nis)£] ^ Eacc 3M- ^ dl^M (update 

605#7fl°IMfe a o > 7 ] 604*3: 7)H *\ ejg Eacc ^o] oiLi} ^*1 c^«- 

# ^r^tf. ^7) <$q)o)^Q Eacc ^o] 0 JiLr} *Mi4 ^1 

^-f , ^ ^c-nojE^ Eacc ^o] 0^.4 €- ^^MItt 606^711 oil a) #7) m^l &<>J| 1# 

^7M^ oj^ Al^o} Uf^- ^ SIS. *1^W. 1 ^7>^ fl*]^ <8 3 ^ 

<H tfl^MS. ^"71 603^-7)1 ^ 604^711^ ^-*M ^^Tll ^r*M4. °]*\& 

^ ^ ^-s.o] f7M?i^^ esi Eacc ^ 0 jh4 

a-1 ^2|o S aejzs sell^^^l £.€- ^-J:^ ^l-i-<*fl ttf*V 603^711 

^H*l 605^:71151 4>7l 603#zlH*l ^^01^0) £ ^ -*f Jro^ a]-1-#o]1 tfl^ ^f- 

^ m ^L«?l ^^-S ^:^:€ ^^^1 ^^^nf . 
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<55> Aj- 7 j 605^:41 <*fH ^7] ^dl Eacc OiH^- ^-Tiq- ^ ?ASLS- & 

cfs]^ ^-fofl^ 6073; 3HH sU^Kr m^i^fl . 6083" TlHH^ ^7} 604 

3;3HH Eacc (la >L)^ 7R>3H Eacc 3M: <S M X\ ?}5l, ^7} ' 

6053; 7)1 5. ^] fVi} . 

<56> Q^tsV 603^-^1 ifl*l 606^7^1-^1 S.efl<y tfl£} zj- w-^o^ Ai^ofl tfl^ SL 

Eccl- 4^ ^fjM -SM^M ^ -§^°1 

ul, 607331 ^ 608^-741^) ti>^-i- ^sfl ^l-^- ^ «i tiV^-A]^ ^o]7}# 

^^JO. ZLofl rtfe]- WV^A] 7 ji=. ^*H1 sfl^^Uf, o] E-| AJX)^ ^ , 

^1°J^ ^Irlrf^H #7) 1.^51 ai^ # <^ ^(Nis-N-L) 3^£] ^l-#o] w> 

^JI, ^"71 ^##0] # 7 J H-jro^ Aj^-s.^ ^ojs)^ ^33- Al ^ ^ 

(N)^ ^l:#o-| ^^ug. <^fl o]xq] Aj. 7 j ^5]^ ^«£r Hell^^H^ ^-oj 

<57> £ 70. ^ ^o[) ^AjojH FDRT J£X| ^ J£t?Hi}. o] ^ 

^ ^7} 51 6^1 51^5} a>5q- ^ FDRT ^ii) tll^. 

<58> #7] c 7°H*|, EN^r ^(Enable) S^l^i, EN=lol^ ^5}^ #^-°l -&^J- 

* *Rr 3* EN=0*1 ^4-^1^ ^l^l ^^Hr}*l #3. Sfe ^ 

^H^h «}^-7l 707-£- EN=0<?1 ^-M^- *fl Ck-i- 

51 ^-2i<H rfl-sfl Aj-7] EN=1 eq Ajjr^ ^ 01 cf. Aj- 7 | ^m. ti>a. 7l 

707^1 cfl*V ^^loll; ai^ EN-cr Eacc <0^r ^a>s>^ 705^ ^-E^ 

^ISl^ltif-. Aj-7] ^c+Jf 705^ Eacc <0 o l^ 1^- #^§>JZ, Eacc > 0^1^ 0# 
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^7} 7055.^- El 2] #^ ^IJl^ 4^- ^ 701,702, 703^-^i <?]7l- 



(register) 701, #&7] (subtractor ) 702, *I^7l 703, ^$.7) ( inverter) 704, ^r^:^- 
705, 7}*Y7) (adder) 706 ^ ^31: «]r^-7l 707S. ^^€^f. 

<eo> 3H^e| 701^ <#7] FDRT #*)7} ^^-ofl ^sl^r ^lsM^ 2:71 ^(Initial 

value)*?! (Ib >L)^ ^-i: Eacc tf^SH. (down load) *H ^i^f^, ^l^Ml^ 

71 7025.^ <?]7}S|^ Eacc &°1 ^^uf. ##71 702^ #7l ell^El 701<>fl 
<H $fe Eacc (la >Nis)^ ^^>Jl, #^^1- Eacc ^tfl^E 

^ #^^cf. 2:71 ^-a] >y-7l £11*1^ 701^1 £ 6^1 601^tIH *11WJ1 ## 

7l 702^1 604^-TlHl tfl^T^-. 7^7} Eacc 3: #^ ^r^- 

^ 7055.^51 #^^1J171- 0^1JL<y°ll ^>^7l 704^1 #^#Jl l^3L°A °fl ^ 

51 Jl, n tiVrfl^l ^-r-°fl^ ^r*Ssl^l 

<6i> #bm 7 ] 703^r ^El#^j>H (multiplexer)^ ^ 91°-^ , ^7]°\}^ ##7l 

702^^Bl^l Eacc Zk^ 705 ^ 7R>7l 706 °-5. afl^Kn, ^1 *o]]^ jg^Jf 705S _ 

JfE^ ^ a]^oi o]o]lol-t a]s^1 £1111 4er 4*^3*1 #3 ^^W. ^-71 

oloflol-g. A]Ji7} 0°1 7J4-oil Aj^7l 703-^ ##7l 7025.^-E-l^) ^ 705 ^ 7} 

^7] 706^-5. ^l^g-^Jl, 1<£ ^-f°flfe 7\*Y7] 706^-5.^51 #^£M: 705 ^ 7> 

^>7l 706 °-5. *fl ^-W. 

<62> #i=H*- 705^ ^i^7l 703^5.^-^51 Eacc 0^.4 4^4 ^^1 

^«1-J1, ^ ^ a]Jl# #^tr^r. ^1^71 703^-5. ^-Ei 51 #^<y Eacc 3^1 0iL£+ 



<59> 



^ ^Al^oll 14^ FDRT ^l^r i^^l Hj-5f ^ol > eflx]^E^ 
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^ ^-f^l^ 1^1S# ZL^^l ^ ^-f O^lJll- 

^ 705^^-Ei >y-t 707^r S3 ^ ^ 

°1 ^ SU^, ^e^H M^" $14. JEE^b # 

^S]^r n^-ej- ^e]7l 7034 ^#71 704^1 *fl<^tf. 705^1 

£ 6^1 605^:71121 ^*H1 Sfl^E}-. 
<63> 7 R];7] 706-gr ^^7l 703A^&j Eacc (Ia>L)2) 7KHH ^ 

^7l 703AS. afl^^M}. 7>^V7l 706^1 -§^£r ^^f- 7055.^^ #^^1J17> 1 

^ <d^j7l 703 o] ^-a>7] 702^^2] #^Jl# ^d^^l ^-f ofl ^Ml- 

7M^ S 6^1 608^3: 71H1 sfl^tW. 

<64> ^ Tg^o] ^Mltb ^^H^ ^^Sl 41*1 <M ^ 

t^c-i ^^oflAi ^o^q-^i ^ ^ o^HH 7}*1 £*goi #^°ltj.. ^ £ 

& ^21 tg<H^ ^^1 <M ^-^si^ ^7^^ o>^^ S^^^l 

21 o>^bi- 6i ^4 ^«fl ^«fl^^> W. 

<65> y>5l- ^-o] M]-^ 6. ^ijL^ Jfjr Aj^i^Jr^- <M"g-sH=r cfl o] 

^.AiAl^B^oflA-] 7>^^9J cflolE^^-iroii iTfe). 71-^sl^ ^efl^iflsl L7H2] «-Jroi 4] 
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[3^*8" 1] 

<H 4]l:l-ir JL^^^l ^B^ttl £171 oil tfl-§-*Kr 411: t(NH1 ^*Rr ^ 

^<H*L #7l ^Jrol ^-i-^ ^(L)^ #7l ^(N)# #7l s^o] 

#7] =3||<gifl<S] ^-SLO] #M^IM ^c^l ^5L^ #7l 

£ r(Nis=N-L) #1"€-^- ?lal, #7l ^lrl-°l # 7 1 ^-i-s-ofl 

#7] ^(N)^ #3*Hr ^-g: ^W^r 4^-5- 

^ #71 ^ • 



2] 

ngflojvflofl i^j-sqjn., 7>^^<y cfloit|^i^6fl nq-el- 7}^sl^ L7H^) ^-Jr 

^ -^3^ 91^^*] 3.7H1 tfl-§-*Rr ^ ^(NHl ^§^1717) ^ ^e) w o > 

^°ll &<>H., 

#7l JfjL<H #«-^ ^(L)^ #7l ^1; ^(N)# ^^*}JZ, #71 = iifl°J 

*4H*1 ^##21 ^(Nis=N-L)# T^SRr n}-^, 

#71 A if-S.0] ^##^1 tflsfl ol^o^ «.^ol ^^-ofl -$-*}&(Eacc)4 #71 w> 

-^H^ ^«£l ^1 tH-g-^Rr <Qzl)o}i£& £Lx}&(Eacc)^r ^l^Ka, 
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#71 ^4^1 ^ Sfl^Hr SH-^T ^*Kr 

^ ^l-^^l ^"71 ^(N)3 #^*>fe 
^ ^-71 ^ . 



3] 

-air^l « ^"71 ^sH^xfl^^l ^^-^^^ ^JtfSl ^r(Nis=N-L)^- #7l iE^iM^ 
^ ^11- ^*Rr ^ll^eHl^Oa)^ ^ ^SLS. 

^"71 « 0 >^ . 



4] 



5] 

71 «ai|<yiMAi ^ «>^-€ £3*K=- ^^eHl^Cib)^ #7} 

Jl^ ^l"^ ^(L)3 #43 3*fl*l*r ^-i: ^ ^-71 
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l^tt 6] 

^15%H1 Slo]*), ^7) ^ ^ 3fS.o\ ^ 0)2)^ z^ofl 
7] 

*112%H1 ^-71 53—3. ^ 71^ 

^"71 i£*S-^; tflfijj _£.*>3KEacc)4 #7l *le11<yv)H 

*\ % iH^l«- ^^Kr ^l4^1^(Ia)Sf >$7l ^-Jl<H ^]-g;#^ 

^(L)^ ^ 7>^H ^^M^l^lSf #7)1^, 

^"71 ^MES! Si^o] OJi^ ^-TlM- ^ o.^ 3-*Ml^r *fl^Kr 

«-^c^ Al^^- 7)1^}<^ tiV^-^ ^-7^11- Itff ^^SLsL ^ ^7} 

1*3^ 8] 

<H uI^Sl JEL7H tfl-g-<5Rr ^(NH ^^17171 ^ # 

^^^l^i ^1-1:^ ^(Nis=N-LH rfl-§-*Hr ^4 IHMtt #7] zj- 
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^"71 ^SLS- W>^-Al 71 JL, >S-7l ^##ol ^-71 -^JL 

<H ^Ir^l #7l ^(N)^ 43^^^: ^ i>47lt 5. 

f-f-^ ^-^^ ^ #7] 



9] 

Sfl^Sfe ¥-3L°] «>^-m ^#5- Tj^sfe ^ ^lo £ ^ a> 7 } 

[33^ 10] 

oj^o] ai^-o]] tfl*V ^^m(Eacc)^: ^^*>^ 31*1^2]-, 

A oM A tfltfi ^-71 aV^s)^ ^(Nis=N-L) 

9\ #71 =ifl«?Jifl4I>H 3i #*fl^- %^ ^^11- ^Sj-fe. ^l^sHWla)^ 

-g-^ #71 ol^o| Jf jro| tfl^- ^.^^(Eacc)-i: ##*}JI ^-#7Jai(-# tfl^ 

^ ^-S.^ ^^2) £L^&<LS- #^*Hr ##7l# iW^r 4^—5. Sfe #71 #*1. 

[3^*8" 111 

^Hl 10^-^1 #7l ^efl^tflsl ^ ^*fl ^r-^^i ^Ir^l -2-*}&KEacc)^r # 
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71 5L3l°3iMAi ^ w}*fl^ tiV^-€ €^*Kr ^12311-51-^1 E-l(Ib)^- ^-71 ^~ 

Jl<H ^(D^l ^ ^flx^ ^ ^HJ ^ #7) 

[^T^ 12] 

*HlO*M ^ flo] Ajf o^o} «-jrol zl-zl-o^l 

tfltt iL^>^ #7] ^7H1 Slt> ^ ^^^-ir ^SLS. is}^ #7] 

13] 

^18*oH1 ?A°-S- ^£ ^°\] ^71 Tll^oH 

^*fl 31^€ -£-*l-&(Eacc)2}- #71 ^ell^ifl^A-1 ^ ^^5. ti>^-^ <ft*\^. ^t>} 

^llSf^lBida)^- -^Jro^ ^(L)^ ^ ^41" 7Ht*>al, #7l 7>^ 

^Cflole^ l^^og.^ Aj-7] #^V^ 7V^>7l# i^}jL, 

«H^m 53^^11- ^*Kr ^ .^8°.S ^ -8-71 

14] 

^113%H1 ^^Hr, <#7] <$z^o]^& SLZ}&o] o^rf 31-71M- ^ £ 

71 
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[3^*8- 15] 

*fll3lH 91°]*}, A#*fQ #7} ^r^-f-^ *H ^ 7>^7]^- >S-7l & 

A}o]§ ^Efl^ O^^ ^^r^fe ^1^711- C] i^-S->Jl, 
5. *}^r ^"71 . 
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[51 1] 



[0..L-1] 



100 

_L_ 



-*d[n] 

[0..N-1] 



[i 2] 

[a*?.] iiMiiiiiiiinwimgi 

I Null Dota | 
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o 
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15. 4] 



2001/7/ 



5a] 



d | c2 c3~| c4 | c5 | 



W~M REPEATED STMBOL 
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[51 5b] 

I c1 HI «* | c3 gg| c4 | c5 gg| 



REPEATED STMBOL 



[51 5c] 

i ci iiia^ai^c3iiiac4iiisac5pM 



REPEATED STMBOL 



[51 6] 



CD 




B—-| Eacc=£acc+]g*L "| 
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